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Boys, by God, I believe I’ve found a gold mine. 
James Marshall* 


SYNOPSIS The purpose of this chapter is to describe the physical and derivative markets 
for gold. 


The first section of the chapter outlines the main components of the physical gold market. This 
includes a description of the physical supply chain with special reference to the role of financial 
institutions. London is the home to the largest physical market and the main conventions such 
as fixing the price for gold are highlighted. 

The second section considers the demand and supply of gold and the impact each component 
has on the market price. Given that there are substantial amounts of gold above ground and 
that it is virtually indestructible, the dynamics of the demand and supply equation for gold are 
different to other metals such as those considered to be “base” or industrial (e.g. copper and 
aluminium). 

The third section outlines the features of the gold leasing market, which lays the foundation 
for a description of gold derivatives. The main emphasis is to describe those products that are, 
to an extent, unique to the gold market (e.g. a floating rate forward). In addition, since central 
banks hold a significant amount of the commodity within their reserves, the use of derivatives 
to help gold to “earn its keep” is considered. 

The chapter does not include coverage of other precious metals such as silver, platinum and 
palladium but many of the principles within the text would also apply in these markets. 


3.1 THE MARKET FOR GOLD 
3.1.1 Physical Supply Chain 


Gold is extracted from open pits or underground mines by blasting or digging. The eco- 
nomics of mining are such that deep level mines extract gold at purities of less than 10 
grammes of gold per tonne of dirt (or ore), while for open pit operations the figure can be 
below 1 gramme per tonne. However, at this stage in its production it will contain a number 
of impurities and will certainly not be in any usable form. It is first milled to release the 
metal before being refined and partly purified on site to produce dore gold bars. These bars 
will then be sent to dedicated refining operations to produce metal in a form that can be 
used by a variety of industries. The resulting output from the refiners may be in the form 
of bullion bars or “blank” jewellery. Fabricators will then take the refined product to make 
jewellery or will build it into other products such as electronics, which benefit from gold’s 
physical properties—resistance to corrosion, thermal and electrical conductivity. 


*Along California’s Highway 49, tucked away in a beautiful valley in the Sierra Nevada foothills, is the tiny town 
of Coloma. Running through the centre of the village is a fork of the American River where, on 24 January 1848, 
James Marshall found some gold flakes in the streambed, sparking one of history’s largest human migrations. 
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3.1.2 Financial Institutions 


Outside of the physical supply chain sits two important entities: investment banks and central 
banks. Traditionally central bankers have been thought of as buyers of gold for reserve asset 
purposes. However, increasing pressures on central banks to make more effective use of 
their reserves has led this sector to become net sellers. 

Investment banks will offer a variety of services that include: 


e Helping mining companies (“producers”) to manage their exposure to a change in market 
prices. 

Lending metal to refiners or fabricators to finance “in process” inventories. 

Borrowing gold from central banks. 

Helping central banks to manage their gold holdings. 

Acting as an intermediary between the main players in the production lifecycle. 

Trading with other banks. 


From this brief description of the various entities within the supply chain, it is possible to 
envisage a simple supply and demand model. Without considering the relative size of each 
component, the main supply of gold comes from three main sources: 


e New mine production 
e Existing central bank holdings 
e Recycling of scrap metal. 


The demand for the metal is driven by: 


e Jewellery 
e Investment 
e Industrial requirements. 


3.1.3 The London gold market 


Although gold is traded in a variety of different locations, London is the largest bullion 
market in the world. Although this may be true for over the counter (OTC) gold transactions, 
the main exchange-traded futures market is based in New York. The pre-eminence of London 
as the centre of OTC gold trading has led to the development of certain market conventions 
that are now accepted globally. 

In terms of market size, statistics produced by the London Bullion Market Association 
(LBMA) for 2006 show a total of 258.3 million ounces transferred with a corresponding 
total monetary value of USD 156.60 billion [1]. Although this does not encompass the entire 
gold market, it perhaps shows that the market is not as large as other mature sectors such 
as foreign exchange. Daily turnover in the London bullion market is believed to be about 
0.5% of the foreign exchange market. 

To ensure that a common set of dealing standards exists, professional market associations 
often emerge to manage the interest of their members. For gold, the London Bullion Market 
Association (LBMA) fulfils this function for precious metals. In order to promote liquidity in 
the market the LBMA has established a category of membership known as market maker. 
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Market makers are required to offer ongoing quotes in spot, forward and option-based 
products throughout the trading day. 

Another key feature is the existence of a leasing market. Since there is an abundant supply 
of gold above ground, many entities (particularly central banks) are willing to lend out their 
gold reserves for those who have a temporary need for the metal. The lender of the metal 
will be paid interest in the form of either gold or cash, similar to a cash deposit. This rate 
of interest is referred to as the lease rate. Although the main purpose of the leasing market 
is to borrow and lend metal, care must be taken when using these terms within other metal 
markets. For example, within the base metals market a borrow is a simultaneous purchase 
and sale for different value dates. This type of transaction will be analysed in greater detail 
in Chapter 4. Therefore the terms “leasing” and “deposits” should be used with respect to 
the gold market in order to avoid confusion. 

Since metals may be of different purities, an element of standardisation is still vital 
even in OTC markets. Therefore, counterparties trading on a “loco London” basis (literally 
location London) will have an assurance that the metal traded will meet the criteria necessary 
for “London Good Delivery”. This ensures that the different bars are fungible within the 
market and will be delivered to a London-based vault nominated by the seller. London Good 
Delivery means that a bar must conform to the following standards [2]: 


Weight 

Minimum gold content: 350 fine ounces (approximately 10.9 kilograms) 

Maximum gold content: 430 fine ounces (approximately 13.4 kilograms) 

The gross weight of a bar should be expressed in ounces troy, in multiples of 0.025, 
rounded down to the nearest 0.025 of an ounce troy. 

Fineness 

The minimum acceptable fineness is 995 parts per thousand fine gold. 

e Marks 

Serial number 

Assay stamp of acceptable refiner 

Year of manufacture (expressed in four digits) 

Marks should be stamped on the larger of the two main surfaces of the bar. 
Appearance 

Bars should be of good appearance, free from surface cavities and other irregularities, 
layering and excessive shrinkage. They must be easy to handle and convenient to stack. 


As an extension of these market standards there is also a “loco London” price. Settlement 
for the gold will take place two good London business days after trade date. Loco London is 
the normal basis for settlement for gold in the same way that New York is for the purchase 
or sale of US dollars. If an entity wishes to settle a transaction at another location or for a 
different level of purity, an adjustment to this benchmark price is normally made. 

Reference is often made to the purity of gold, which can be expressed in different ways. 
When using carats, the purity of gold is measured on a scale of 1 to 24. For example, gold 
described as being 18 carats is equal to 18/24 of 1,000 parts — i.e. 750 fineness. However, 
the financial markets very rarely make reference to carats. London Good Delivery Bars are 
a minimum 995/1,000 fineness (or “two nines five” in the market parlance). 

London Good Delivery Bars represent bars that have a gold content of between 350 and 
430 fine ounces, although most bars are generally close to 400 ounces (12.5 kg/27 pounds). 
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Delivery will usually take place at the vault of a clearing member of the LBMA either on 
an allocated or an unallocated basis. Holding gold on an unallocated basis means that the 
metal is held in a vault in common with other holdings and the customer has a general 
entitlement. Holding gold on an unallocated basis incurs only minimal storage costs but 
reduces the holder to being an unsecured creditor — that is, the owner has a claim on the 
bank where the gold is held, but does not have title to specific bars. If gold is held on 
an allocated basis the metal is physically segregated from other customer holdings with 
detailed records being kept. Segregating the holding in an allocated account increases the 
degree of security as the holder is now secured but will incur substantially higher charges. 
The vast majority of market trading is done on an unallocated basis. 


3.1.4 The price of gold 


Like most metals, gold is denominated in US dollars (USD) and in terms of volume it is 
traded in troy ounces. A troy ounce is slightly less than a conventional avoirdupois ounce. 
Figure 3.1 illustrates the monthly nominal movement of the price of gold in USD over the 
period January 1977 to March 2007. The maximum price of gold (although not shown in 
this figure) occurred in 1980 when it reached a level of USD 850. It is often said of gold 
that it is a good hedge against inflation, but if we “eyeball” Figure 3.1 unscientifically, 
it is clear that the nominal price has not matched the movement of inflation over the 
period. The relationship between commodities and inflation is addressed in greater detail in 
Chapter 12 — on the role of commodities within an investment portfolio. 
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Figure 3.1 Monthly price of gold: January 1977—March 2007 
Source: Barclays Capital. 


3.1.5 Fixing the price of gold 


Although the price of gold is market determined, its value has been fixed twice daily (at 
10.30 am and 3.00 pm) since 1919, apart from a 15-year period between 1939 and 1954. 
The fixing process provides a benchmark value for the metal that facilitates the settlement of 
a variety of over-the-counter transactions. Clients who wish to execute deals at the market 
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fix (rather than the price at any other time) will communicate their demands to one of the 
fixing institutions. The price will then be declared “fixed” when demand and supply within 
the fixing ring are deemed to be matched. 

At the time of writing, the five members of the LBMA who participate in fixing the price 
of gold are: 


e Bank of Nova Scotia 
e Barclays Bank plc 

e Deutsche Bank AG 

e HSBC Bank USA NA (London branch) 
e Societé Generale. 


Although these five names are market-making members of the LBMA, the fixing is actually 
managed by the London Gold Fixing Company Limited. 

In addition to the two daily fixes of the spot price, the market-making members of the 
LBMA operate a second fixing at 11 am London time. The purpose of this fixing is set the 
leasing rates for the market. At this second fixing the “GOFO” (gold forward offered) rate 
is set. However, instead of fixing the outright forward price, the market makers quote the 
GOFO rate as the difference between the spot and forward rate expressed as a percentage 
per annum. Since outright gold forward prices are normally higher than spot, this is also 
sometimes referred to as either the “contango bid” or the “gold swap rate”. The GOFO 
rates are input to the Reuters page and sent to the LBMA, who ranks them, discards the 
highest and lowest, and takes the average of the remaining values. To derive the lease rates, 
the GOFO rates are simply subtracted from the prevailing USD LIBOR rates set by the 
financial markets (see Table 3.1). 


3.2 GOLD PRICE DRIVERS 


It is generally accepted that there is no direct link between the price of gold and the 
balance of supply and demand for the physical commodity. This is because gold is almost 
indestructible and there is a large inventory of the metal held above ground. This means 
that a sudden increase in demand could easily be met out of existing supplies. For example, 
in 2003 there was a net increase in supply over demand but the market still experienced 
a rise in price. In this instance the price rise was attributable to an increase in speculative 
investment demand as well a weakening in the dollar, which made the metal relatively 
cheaper for non-USD investors. 

Arguably, the key exchange rate relationship for gold is EUR/USD with the correlation 
coefficient in the early twenty-first century measured as over +0.90. Although this statistic 
does not imply any causality, its importance can be explained by the fact that the cost of 
the metal for non-USD entities decreases as the USD weakens. This relationship with the 
exchange rate is often cited as the rational for viewing gold as a currency rather than as 
a commodity. 


3.2.1 The supply of gold 


Production of gold over the past 6,000 years has totalled between 125,000 and 150,000 
tonnes, of which approximately 80% is still in existence with the remaining balance probably 
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lost at sea. However, the majority of gold has been produced in relatively recent times with 
90% of all gold having being mined since the Californian gold rush of the mid nineteenth 
century. After central bank attempts to control the market value of the metal proved to be 
futile, true liberalisation of the gold price really started to be seen in the 1960s and 1970s. 
This prompted a massive boom in production of the metal and is evidenced by the fact that 
60% of all gold has been mined since the 1950s. At this time the metal was trading at about 
USD 35 per troy ounce, and by 1980 it had reached its all time peak of USD 850. The rise 
in price made production of the metal more attractive, which led to a rise in volume to the 
current level of about 2,500 tonnes per annum. 

Although estimates vary considerably, as a rule of thumb it costs about USD 300 to pro- 
duce an ounce of gold [3] and so production can be sensitive to price. However, it would be 
fair to say that this is true only over longer periods of time. Because of the significant costs 
of mothballing a mine, the operation is unlikely ever to close down. In times of high prices 
the producers will mine low-grade ore, and in low price environments they will try to mine 
higher grade ores. In the late 1990s, as the price of the metal fell back, many producers 
reduced the amount of expenditure on exploration, and production in subsequent years was 
relatively flat. It is also noticeable that the production of gold has experienced a certain 
geographical drift away from the mature markets of South Africa and North America to 
new areas of production such as Latin American and Russia. It is also worth noting that 
reserves of the metal are becoming more difficult and expensive to extract. For example, in 
South Africa, the producers are already operating at depths of 4 kilometres. 

Figure 3.2 shows the way in which supply has evolved over the period from 1980 to 
2007. The key features are: 


e Overall production from mines has risen but still accounts for roughly the same proportion 
of output (about 70%). 

e Official sales by central banks have become a key component of the available supply. 

e As the price of the metal has risen there has been more incentive to recycle gold and 
hence the relative importance of scrap has increased. This aspect is also subject to regional 
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Figure 3.2 Components of gold supply, 1980—2007 

Source: Barclays Capital, World Gold Council and GFMS. 
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differences. For example, in Asia it is quite common to trade old or unfashionable pieces 
for new items, unlike the West, where bid—offer spreads for this activity are not as 
attractive. 

e Producer-hedging activities form an important component of supply. 


The producers act of selling their production forward contributes to an increase in supply. 
This is because, on the other side of the transaction, there will be an investment bank, 
which then has an exposure to falling gold prices. To hedge this exposure the investment 
bank will sell gold in the spot market and borrow, probably from a central bank, to cover 
this sale. When the forward matures the producer delivers the gold at a fixed price and the 
bank uses this to repay the borrowing. It is this borrowing by the investment bank from 
the central bank that introduces more gold onto the spot market, therefore increasing the 
supply. This could, of course, work in the opposite direction. As the price of gold started 
to rise in the late 1990s and early twenty-first century, mining companies that had fixed the 
price of the metal for forward delivery came under pressure from shareholders to unwind 
the transactions to allow the companies to benefit from the rising price. As the positions 
were bought back the opposite effect occurred, the investment banks bought the metal for 
spot value and lent the gold, effectively reducing the available supply. In some respects 
this method of managing price risk from the investment bank’s perspective is somewhat 
idealised; in reality the bank will have a significant number of positions on its books and 
so will manage their risk on a macro basis rather than hedging each individual deal. 

South Africa has traditionally been the largest producer of the metal in recent times. How- 
ever, over the last 20 years they have seen production fall in both absolute and percentage 
terms. In the early 1970s the country was producing about 1,000 tonnes per annum, which 
accounted for about 70% of total world production. Although it is still the largest producer 
by volume, by 2004 production had fallen to 345 tonnes (14% of global production) mainly 
due to ageing mines. Figure 3.3 illustrates the shift in production that has seen the growth 
in importance of emerging regions such as Latin America and Indonesia. 
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Figure 3.3 Production of gold by geographic location 
Source: Barclays Capital. 
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In 2002, it was estimated that there were 1,227 million ounces or just over 38,000 tonnes 
of the metal remaining in the ground [4]. This represents about 15 years of production 
at current rates. However, as a result of exploration, new sources of the metal have been 
located so the estimate has remained fairly constant. 


3.2.2 Demand for gold 


The factors that influence the demand for gold include 


Investment 

Industrial uses 

Official Central Bank purchases 
Jewellery 

Producer hedging activities. 


Since 1980, there has been a steady decline in the investment demand for gold. The poor 
returns on equities in the four years that followed 1999 forced many investment managers to 
seek out alternative investments, and commodities in general benefited from this trend. The 
largest component of demand is traditionally jewellery but it is very sensitive to increases 
in the price of gold. Figure 3.4 demonstrates the decline in demand for jewellery since the 
mid-1990s. 

One of the points shown on Figure 3.5 is the changing role of central banks in the 
demand and supply equation. Like most financial institutions central banks hold assets, 


4,500 5 
4,000 + B Hedging T =. 
O Investment E $ 
3,500 4 I Other Fabrication i i a 
E Official Purchases I | | | 
3,000 4 E Jewellery po hil 
g 2,500 5 | 
: wil 
Ê 2,000 4 mL 
1,500 4 
1,000 +, 
500 - 
0 T T T T T T T T T T T T T T T T T T T T T T T T T 1 
Ef z “ “ Li “ Li 
D P w w w w y w, to, 


Figure 3.4 Components of gold demand, 1980—2007 
Source: Barclays Capital, World Gold Council and GFMS. 
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Figure 3.5 Central bank gold holdings (tonnes; figures as of March 2007) 
Source: World Gold Council and GFMS. 


which have traditionally included gold. The traditional argument for holding gold is that it 
is not affected by the economic policies of any one country; so holding the asset acts not 
only as a valuable diversifier but also gives an element of economic security. It has also 
been seen as an effective hedge against inflation and currency weakness. However, some 
governments have questioned the need to hold gold since it does not intrinsically earn any 
income. Although there is an active market for leasing gold the returns from this may be 
below alternative investments. 

As of March 2007 the Federal Reserve in the USA still has the largest holding of reserves 
at some 8,133 tonnes, with Germany holding the second largest amount (3,423 tonnes). The 
United Kingdom has been one country that has been seeking to manage its gold reserves 
more actively and now only ranks 17th in the overall rankings with a holding of about 310 
tonnes [4]. 

During the 1980s governments purchased a net amount of over 600 tonnes, but in the 
following two decades they disposed of about 4,400 tonnes on a net basis. Figure 3.6 shows 
the reported central bank activity over the period from 1980 to 2005 (with estimates for the 
period 2006-2008), showing the annual purchase and sales and the cumulative activity. 

With the central banks holding a significant proportion of metal above ground this selling 
action pushed the price of gold towards USD 250 per ounce. As a result, pressure from 
producers led to the first European central bank gold agreement (“The Washington Agree- 
ment”) in 1999. The original agreement existed for 5 years and was signed by 15 central 
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Figure 3.6 Central bank sales/purchases 1980—2008 (figures for 2006-2008 are estimates) 
Source: Barclays Capital. 


banks. The agreement was designed to avoid excessive fluctuations in the price of gold and 
was extended for a further 5 years in 2004. The main features of both agreements were: 


Gold will still be used as part of the signatories’ monetary reserves. 

The signatories to the agreement will not enter as sellers, apart from already decided 
sales. 

The initial 1999 agreement stated that sales would not exceed 400 tonnes annually or 
2,000 tonnes cumulatively until 2004. 

e The revised agreement in 2004 stated that annual sales would not exceed 500 tonnes with 
total sales until 2009 (date of next revision of the deal) not exceeding 2,500 tonnes. 
There will be no expansion in the use of gold leases, futures and options. 


The 2004 agreement was also signed by 15 central banks although the make-up of signatories 
was slightly different. The UK government chose not to sign the agreement and was replaced 
by the Bank of Greece. The UK government stated that it did not have plans to sell its gold 
holdings and was still committed to holding the metal as a reserve asset. 

Jewellery demand has risen by over 440% since 1980 and reached 2,267 tonnes by the end 
of 2006. This now accounts for about 67% of all demand. Looking at the difference between 
the size of this component in 1980 and in 2006, the increase has been largely attributable 
to the long-term decline in the gold price from its peak in 1980. However, taking a much 
shorter time horizon, demand for jewellery has declined as the price of gold has risen from 
the relatively low values seen in the early to mid-1990s. Jewellery has absorbed not only 
the increase in supply from new mine production but also the switch by central banks from 
being buyers to sellers. 

In 1980, the year that gold witnessed its highest ever nominal price, investment accounted 
for over 360 tonnes, which was about 70% of total demand. During the 1980s it averaged 
30% but during the 1990s it only accounted for only about 8% of the total. By 2001, the 
figure had fallen to 6% but with the rise in the price of gold during the next few years it rose 
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briefly, fell quite sharply in 2004 to 306 tonnes, before recovering in 2006 to 637 tonnes. Part 
of the reason for the increase in investment demand has been the introduction of Exchange 
Traded Funds (ETFs). These are securities that can be traded on a stock exchange that tracks 
the price of gold. The securities are backed 100% by physical gold holdings and do not 
offer leverage in the same way as derivatives. Leverage is the ability to use a relatively 
small amount of capital to control a much larger exposure; thus, if an investor were to use, 
say, a gold future to gain exposure to the metal, he would only be required to pay an initial 
deposit (“margin”) to control an investment whose profit and loss would be calculated on a 
larger exposure. 

When analysing the drivers of demand it was noted that producer hedging had an impact 
on the demand and supply balance. Although producers will have a natural tendency to 
hedge their production by selling it forward, the rise in the price of gold had an effect on 
this activity. Pressure from shareholders forced many companies to unwind their forward 
sales in order to benefit from the rising price of the metal. As the producers unwound their 
hedges, the banks on the other side of the transaction would offset their exposures by buying 
the metal in the spot market and leasing the metal for the duration of the transaction. The 
combination of this purchase and leasing activity was not only to increase demand, but 
also led to an increase in the price of the metal, creating something of a virtuous circle for 
producers and pushed lease rates to all time historic lows. 


3.2.3 The Chinese effect 


At the time of writing, the industrialisation of China was having a significant upward impact 
on the price of many commodities. However, the impact on gold was less clear. Although 
there may be a tendency to assume that the influence of China is purely on the demand side, 
it does not seem unreasonable to suggest that there will be an impact on supply. As was 
shown earlier, production of the metal is gradually moving away from traditional markets 
and potentially China may evolve to become a major supplier of the metal through new 
mine production. 


3.3 THE GOLD LEASING MARKET 


One of the factors that distinguish the gold market from that of, say, base metals, is the 
large amount of metal that already exists above ground. This excess of metal has led to the 
development of an active leasing market. In a leasing transaction the lender will temporarily 
transfer title of the gold to another entity for an agreed period of time in return for earning 
interest either in gold or in cash. From the lender’s point of view this could be a useful 
way of earning income on an asset that otherwise has no intrinsic return. However, it 
should always be borne in mind that an opportunity cost exists, as gold interest rates are 
generally lower than those of currencies. The holder of gold can always sell the metal and 
invest the proceeds in a simple USD deposit; and with pressure coming to bear on central 
banks to make gold “earn its keep”, many entities have been tempted to go down this 
path, particularly in a low lease rate environment. A typical series of quotes are shown on 
Table 3.1 (for value, 11 April 2005). 

The GOFO rate is the difference between the spot and forward price of gold expressed 
as a percentage per annum. As indicated earlier, this is sometimes referred to as the gold 
swap rate as it relates to the most popular type of interbank transaction. The GOFO rate 
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Table 3.1 Market rates for gold 


Maturity GOFO LIBOR LIBOR 
minus 


GOFO 


1 month 2.85000% 2.92000% 0.07000% 
2 month 2.95714% 3.05000% 0.09286% 
3 month 3.04286% 3.13000% 0.08714% 
6 month 3.27429% 3.39000% 0.11571% 
12 month 3.60286% 3.78875 % 0.18589% 


Source: LBMA. 


indicates the rate at which the bank will sell gold for spot value (and receive US dollars in 
return) and sell the same amount of gold for forward value (and repay the US dollars with 
interest). Expressed in this manner, it is effectively the cost of borrowing dollars using gold 
as collateral. This GOFO rate is defined as an offer rate (the bank is selling the gold for spot 
value) but is also sometimes referred to as the contango bid. The use of the word “bid” in 
this context relates to the fact that the metal is being bought for forward delivery. This type 
of swap deal is very common as the US dollars can be borrowed at a more favourable rate 
than the prevailing LIBOR level. The favourable rate is achieved by the fact that gold is 
being exchanged at the same time. This mechanism could of course be used to lend money 
with the bank buying the gold spot (thereby delivering US dollars) with an agreement to 
resell the gold at an agreed time in the future (receiving US dollars in return). An example 
of this type of gold swap (not to be confused with a gold interest rate swap) is given later 
in the chapter, where central bank yield enhancement strategies are considered. 

The LIBOR minus GOFO rate is the theoretical rate at which a bank would lend gold 
(ignoring issues such as credit considerations). This 11am mean fixing is used as a bench- 
mark for the settlement of a number of transactions. 

On the supply side of the lease market the main players include central banks and insti- 
tutional investors, all of whom are seeking to enhance the return on their physical holdings. 
On the demand side a variety of factors could impact the level of lease rates. They include: 


e The level of money market interest rates (e.g. LIBOR, although this relationship has 
experienced times of dislocation). 

e Producer hedging programmes. 

e Demand from jewellery manufacturers. 

e Demand from speculative short selling. 


Firstly, there is the absolute level of interest rates. It would seem reasonable to assume 
that a fall in interest rates will cause lease rates to fall. Secondly, one of the key reasons 
why gold is borrowed is to facilitate producer-hedging programmes. As producers reduce 
the hedging of their mined product this will lead to a fall in lease rates. This was covered in 
the section that analysed demand and supply price drivers. The lease market displays a term 
structure in which different rates are charged depending on the maturity of the transaction. 
As a rule of thumb, producer-hedging activity tends to drive the longer end of the curve 
towards the 12-month maturity and beyond, while central bank lending activity tends to be 
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Table 3.2 Long-dated lease rates 


Maturity Bid rate Offer rate 
2 years 0.16% 0.25% 
3 years 0.26% 0.37% 
4 years 0.37% 0.47% 
5 years 0.47% 0.57% 
7 years 0.59% 0.72% 


10 years 0.70% 0.84% 


Source: Barclays Capital. 


focused on shorter maturities. A change in the level of activity of either of these entities 
can cause the shape of the curve to change. 

The curve can extend out to about 10 years and indicative rates beyond 12 months quoted 
for value on 11 April 2005 are shown in Table 3.2. The rates are zero coupon annualised, 
quoted on an actual/360 day basis. 

However, there are exceptions to this generalised explanation of how the curve moves. For 
example, certain producer-hedging products (e.g. a floating rate forward or a spot deferred 
contract) derive their value from shorter-term rates and therefore drive that part of the curve. 

Another factor influencing the level of lease rates is the utilisation of the market by 
refiners or fabricators. For example, in normal circumstances one would expect a jewellery 
fabricator to have to buy the gold and then transform it into jewellery. However, he may 
have to pay for the raw materials before actually selling the gold, and this may involve 
having to borrow US dollars, which leaves him open to an element of price risk (i.e. the 
difference between what he pays for the raw material and what he eventually raises from 
the final sale). 

Another alternative is for the fabricator to borrow gold from a bank and use that to 
produce the final product. When the end product is sold, he can then use the proceeds of 
the sale to buy the physical gold from the spot market and repay the gold loan. In this way 
the price risk is eliminated and as the cost of leasing the gold is lower than the US dollar 
LIBOR rate, he will have paid to finance a purchase of metal from a producer. 

If a speculator believed that the price of gold was going to fall then he could sell the 
metal for spot delivery, borrow it on the leasing market to fulfil the sale, and wait for the 
price of gold to fall before buying it back from the market, hopefully at a lower price. The 
purchase would be used to repay the loan of the metal. The profit to the short seller would 
be the difference between the buy and sell price less the lease rate paid. However, in a 
rising price scenario this strategy may be less popular, and so no demand for borrowing 
gold is created, thus putting further downward pressure on lease rates. 

It is also possible for lease rates to turn negative. For example, in late April 2005 one 
short-term lease rate quote was — 0.07% (bid), 0.00% (offer). In other words, at the bid price 
the market maker was willing to borrow gold but charge the lender for the transaction! This 
was attributable to the fact that the costs for storing gold on an unallocated basis are included 
in the quoted rate. If the rate goes to zero, these costs will still have to be paid, so the rate 
will go negative. 

The rates presented in Table 3.2 were applicable to leasing transactions where the interest 
payments were to be made in cash. However, it is possible for the payments to be made in 
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gold, the so-called “gold in gold” contracts. The interest rates for these transactions differ 
from those charged for cash transactions. Assume that we have a 10-year lease rate (zero 
coupon, actual 360 day basis) of 0.75%, a gold swap rate of 3.75% (defined here as the 
annual percentage difference between the spot and the forward rate) and a spot gold price 
of USD 425.40. If we assume that a financial institution lends out 100,000 ounces for this 
10-year period (3,650 days, ignoring leap years), then this would give the following payment 
in ounces: 


100,000 x 0.75% x 3,650/360 = 7,604 


The monetary equivalent for forward value in 10 years can be determined by applying 
today’s 10-year forward price to the number of ounces settled. The 10-year forward price 
is calculated as: 
Spot price x [1 + (Swap rate x Days in period/360)] 
= USD 425.40 x [1 + (0.0375 x 3,650/360)] = USD 587.14 
which, when applied to the settlement amount in ounces, gives a forward value of USD 
4,464,617 (7,604 ounces x USD 587.14). 


If the same transaction were done for payment in cash, we would need to include the 
current spot rate to give: 


100,000 x USD 425.40 x 0.75% x 3,650/360 = USD 3,234,741 


To make both transactions equal in monetary terms 10 years forward, the lease rate for 
“gold in gold” transactions would have to be 0.54335%, which is calculated as: 


[(USD 3,234,741/USD 587.14) x (360/3,650)]/100,000 


3.4 APPLICATIONS OF DERIVATIVES 


Having analysed the physical market, we are now in a position to look at a variety of 
derivative applications. The analysis is not exhaustive, with certain structures emphasised 
to avoid repetition in subsequent chapters. Typical derivative deal sizes for the gold market 
are presented in Table 3.3. 


Table 3.3 Typical market transaction sizes 


Product Standard Interbank Minimum Large size 
transaction size (ozs) size (ozs) (ozs) 
Spot 5,000- 10,000 100 > 100,000 
Deposit 32,000 5,000 >250,000 
Gold swap 32,000 5,000 >250,000 
Outright forward 5,000- 10,000 100 > 100,000 
Lease rate swap 32,000 5,000 >250,000 


FRA 32,000 5,000 >250,000 
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3.4.1 Producer strategies 
Forwards 


Arguably, one of the main risk management issues for producers is the amount of revenue 
generated from either current or future production. From a logistical perspective the producer 
needs to match the timing of hedging transactions with planned future mining activity. The 
interested reader is referred to the research document written by Jessica Cross (2001) for 
an outline of producer motivations and hedging philosophies. 

Given the relatively large amount of supply of gold that exists above ground, the forward 
price of gold is usually in contango (that is, where the price for future delivery is greater than 
the current price - see Chapter 1 for more details). The relationship between the forward 
price and the current spot price can be derived using the time value of money principles. 
That is, the forward price of gold can be calculated as: 


Forward price = Spot price + [(Spot price x Gold forward rate)/360 x Actual days] 


The gold forward rate part of the expression is sometimes also referred to as the contango, 
and accounts for the difference between the spot and the forward price. From a producer’s 
perspective a sizeable contango may be attractive as it could encourage that company to 
sell its production forward. 

An increase in the forward price could come about as a result of (all other things being 
equal): 


An increase in the spot price 

An increase in LIBOR 

A decrease in the lease rate 

Increasing the maturity of a forward deal. 


There is also a currency related consideration. If the producer is not a USD-based company, 
a strengthening in the dollar with respect to their home currency will increase the domestic 
currency proceeds of any sale. 

Producers have typically favoured hedging products that are easy to understand, cheap 
to purchase and do not present processing difficulties. It comes as no surprise to find that 
simple forward products are often the most preferred structures. However, there is evidence 
that producers are willing to use both vanilla and exotic options such as barriers [5]. 

It would be reasonable to assume that producers of gold will always be seeking to 
maximise their future revenues. Take, as an example, producer who wishes to achieve a 
degree of price certainty over future production. It is possible that the hedging of future 
revenues may also be associated with some form of bank financing — that is, the bank will 
only lend money to a producer if that producer takes steps to ensure the stability of future 
income in order to service the debt. 

The producer approaches a bank asking for a price for delivery of gold in, say, 6 months’ 
time. The price quoted will be driven by the cost of hedging the bank’s own exposure. If 
the bank does not hedge itself, then in 6 months’ time it will take delivery of gold at the 
pre-agreed price and will then be holding an asset whose current market value could be 
lower (or higher) than the price paid to the producer. 
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To avoid the risk that the price of gold will fall, the bank executes a series of transactions 
on the trade date that will mitigate this risk. Since the bank is agreeing to receive a fixed 
amount of gold in the future, it sells the same amount in the spot market. However, the 
bank has sold a quantity of metal now that it will not take delivery of until a future time 
period — 6 months in this case. In order to fulfil the spot commitment it leases the gold until 
maturity of the contract with the producer. 

Having sold the gold spot and borrowed to cover the sale, the bank is now holding 
dollars. Since the bank would be wishing to manage its cash balances efficiently, these 
dollars would now be invested until the producer delivers the gold in 6 months’ time. As 
a result, it is possible at the inception of the trade to identify all the associated hedging 
cashflows, allowing the bank to quote a price that will ensure no loss at the point of delivery. 
This is why the forward price is higher than the spot price. The bank is effectively charging 
the producer for borrowing gold and crediting him with the interest earned by putting the 
US dollars on deposit. 

The maturing principal plus interest on the USD cash deposit is used to pay the producer 
on the maturity of the contract. The gold received from the producer is used to repay the 
gold leased from the central bank. 

In this example the maximum amount the bank will pay the producer cannot exceed the 
proceeds received from the spot sale plus the interest received from the dollar deposit less 
the fee to the lender of the gold. 

A simple example may help to illustrate the point. We will assume that the producer 
asks for a 6-month (182-day) forward price. For simplicity, we will base the calculations 
on a single ounce and use the quoted prices for value at 11 April 2005. The trader sells 
the metal for spot value at USD 425.40 and in order to complete the delivery he borrows 
from the local central bank for 6 months at a lease rate of 0.11570% per annum. The dol- 
lars received from the spot sale are put on deposit for 6 months at LIBOR to earn the 
prevailing rate of 3.39% per annum. Performing a quick calculation, the trader calculates 
that the borrowing fee equates to USD 0.2488 (spot price x lease rate x 182/360) and 
that he will earn USD 7.29 from the deposit (spot sale proceeds x LIBOR x 182/360). 
So the maximum amount the bank can afford to pay the producer is USD 432.4418. This 
is calculated as spot sale proceeds plus interest on the LIBOR deposit minus the leas- 
ing cost. 

The forward price, therefore, is simply the spot price plus the cost of carrying an under- 
lying hedge. It is important to note that the shorter the time to maturity the smaller will be 
the differential between the spot and forward price since the hedge is carried for a shorter 
period. Indeed, if we were to recalculate the forward price applicable for a single fixed 
date in the future, the differential would reduce every day (all other things being equal). 
On the final date the two prices will have converged, although not necessarily in a lin- 
ear fashion; the rate of convergence is dependent on how the components of the forward 
price move. 

When interpreting the interbank quotations and the GOFO rates, we have to rework 
the above example and express the figures in a different manner to match market con- 
vention. Instead of expressing the values for the spot and forward market as a price, the 
convention is to quote the GOFO/swap rate/contango bid, which is defined as the per- 
centage per annum difference between the spot and forward price. It is in effect the net 
carry element of the transaction. So, for the above 6-month transaction, the GOFO rate is 
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calculated as: 


Forward price 360 
——— - 1x 


Spot price 182 
432.44 
EESE 1x wa 3.27% 
425.40 182 


This was also the 6-month GOFO rate quoted for that particular maturity — see Table 3.1. 


From this basic structure, investment banks have developed a wide range of variations 


on this simple theme. A comprehensive analysis of the relative merits of each product 
is provided in the publication “Gold Derivatives: the market view” (Cross, 2001). The 
following is short description of some of the main products. With all of these structures 
the structuring bank simply alters the constituents of the forward price (LIBOR, lease rate, 
maturity), which allows the producer more flexibility to express views on the direction of 
certain market parameters. 


Spot deferred: In this transaction the two parties agree the spot price at the outset. 
However, there is no fixed maturity and the deal can be terminated with the appropriate 
amount of notice. The final forward price is based on the daily movement of the LIBOR 
and lease rates. This is in effect a rolling contract where gold is initially sold for spot 
value (trade date plus two business days); the following day, the position is rolled forward 
by buying back and then reselling for spot value, which effectively pushes the settlement 
date a further day forward. As part of the transaction, the dollar proceeds earned from 
the sale are invested on an overnight basis while lease costs are incurred to cover the 
short sale. The transaction settles daily with a debit/credit being made to the customer’s 
account based on the movement of LIBOR and the lease rates. This structure allows the 
producer to earn the short-term contango. 
Floating rate forwards: Here the contract fixes the appropriate spot gold price and 
LIBOR components of the contango for the maturity of the contract. However, the final 
forward price is not calculated until maturity and is based on an average value of a short- 
term lease rate over the life of the deal (e.g. the 3-month lease rate). This is constructed 
by combining a “vanilla” forward with a gold interest rate swap. 

In the pricing of a forward contract we showed that the forward price was constructed 
as: 


Forward price = Spot price + [(Spot price x Gold forward rate) /360 x Actual days] 


Let us assume that the producer enters into a conventional forward transaction with a 
12-month maturity. If, in addition to entering into this conventional forward transaction, 
the producer transacts an interest rate swap where he receives a single fixed lease rate 
at maturity and pays a 3-month variable lease rate. The two fixed lease rates should net 
out, leaving the producer with a forward contract that has a fixed LIBOR component and 
a floating 3-month lease rate (Figure 3.7). 

The flat rate forward: In this contract the producer sells its production forward in stages 
over an agreed time period. For example, the producer may agree a contract with a 
12-month final maturity with the gold being delivered every 3 months. Under normal 
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Figure 3.7 Floating rate forward 


forward pricing theory this would involve a different price for each settlement. However, 
as the product name suggests, the contract is structured in such a way that each of the 
four deliveries takes place at a single forward price. 

The single price is based on the weighted average of the forward prices at each settle- 
ment date. The calculation is the sum of the forward rates at each of the delivery dates 
weighted by a discount factor of the same maturity, all divided by the sum of the discount 
factors. 


Although not strictly a forward deal an interesting variant is: 


e Convertible forward: This can be constructed by combining the purchase of a vanilla put 
option and the sale of a reverse knock-in call option, both with the same strike. This trans- 
action is structured to have zero cost by manipulating the barrier on the reverse knock-in 
call. The strategy is based on the principle of put—call parity to create a synthetic forward. 
The mathematical form of put—call parity varies according to the type of underlying asset 
(see, for example, Tompkins, 1994) but can be expressed in a convenient way as: 


+C — P = +F 


That is, the purchase of a call (+C) and the sale of a put (—P) with the same strike, 
notional and maturity will be equivalent to having purchased the underlying asset (+F). 
For the convertible forward structure, the initial position is that the producer owns a given 
amount of the physical gold in addition to which it has bought protection against a price 
decline by buying a put. In addition, the producer sells a reverse knock-in call option. 
This barrier option has a trigger point placed above the spot rate, which will activate the 
option if the price of gold rises. This makes the barrier an “up and in” call option. If 
the trigger is hit activating the short call, combining this with a long put will give the 
producer a synthetic short position in gold (e.g. —C + P = —F), which, when combined 
with their long physical holding in the metal, will ensure them of a fixed delivery price. 


Revaluation of forward positions 


The value of any forward position will change as the underlying price drivers change. For 
example, a producer may be tempted to unwind a forward hedge if the spot price of gold 
has risen substantially, since it would now be better to sell the gold in the spot market. 
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Assume that the producer has fixed a 6-month forward price for the sale of gold at a 
price of USD 432.44. Four months later, we will assume that the spot price of gold has 
risen, moving the 2-month forward price to USD 445.00. The forward position is now 
unfavourable relative to the underlying market. The producer contacts an investment bank 
requesting a price to unwind the hedge. This “break cost” will simply be the “mark to 
market” (i.e. the current value) of the transaction. The producer has an agreement to deliver 
a fixed amount of gold for a fixed price. To neutralise this exposure the producer could do 
a reversing deal, where, for the same maturity date, he could agree to buy the same amount 
of gold and pay a fixed sum of money. The break cost is simply the difference in value 
between the original deal and the reversing position, which is settled in cash. 

Using the figures quoted above, the producer would lose USD 12.56 (USD 445 - USD 
432.44) at the maturity of the transaction. Since this maturity is still 2-months away this 
would need to be present valued using an appropriate 2-month zero coupon rate. If we 
assume that the 2-month zero rate is 5% and there are 62 days to maturity, the calculation is: 


$12.56 


——_—__—— = $12.45 
(1 + 0.05 x 62/360) 


This represents the mark to market loss. If the producer were a non-USD entity this would 
then have to be translated back to the producer’s domestic currency, using the 2-month 
forward currency rate. 


Options 


In addition to using forward-based strategies, gold producers can hedge their production 
using options. Evidence [5] suggests that the most favoured products tend to be relatively 
simple strategies. 

The simplest structure for a producer is to buy a put option. This gives them the right but 
not the obligation to sell a pre-agreed amount of gold to the bank at some future date at a 
price agreed today. Let us assume that the producer decides to buy the put at a strike price 
of USD 400 per ounce with the current forward market at USD 432.44. This option is out- 
of-the-money as the strike price (USD 400) is less favourable than the underlying forward 
market (USD 432.44). Since the producer has bought a European style option that can only 
be exercised on maturity, the underlying is the forward market rather than the spot market. 

The put option will give the producer protection if the market falls below this strike level 
but will allow him to walk away from the contract if the price of gold rises. A common mis- 
conception concerning this strategy is that it would be appropriate if the producer expected 
the price of gold to fall. If the producer held this view, it would be cheaper for him to sell 
the gold forward, particularly if the market were in contango. The purchase of a put would 
be appropriate if the producer felt that the price of gold would rise but wanted insurance in 
case his view of the market was wrong. 

Although the purchase of a put option is a simple strategy, it is often unpopular due 
to the premium cost. With implied volatilities for gold often close to 20% (for short-term 
options) the premium on a substantial production target could be very high. For example, 
pricing a 6-month option with a strike of USD 400, a forward price of USD 432.44 and an 
implied volatility of 20% would return a theoretical premium of USD 10.54 per ounce. This 
represents about 2% of the current spot price, which on a position of, say, 50,000 ounces 
would represent a substantial up-front cashflow (USD 527,000). 


60 Commodity Derivatives 


To make the option strategies more popular, banks often recommended premium reduction 
strategies such as the “min-max”. When buying a put option the producer can walk away 
if the price of gold rises sharply. The ability to benefit from the appreciation of the price 
is unlimited. However, if the producer believes that gold may rise in price but that the rise 
will not be substantial, he can take on risk in areas where the metal is not expected to trade. 
The producer sells options (calls in this case) with the strike set at such a level as to return 
an overall zero premium. Using the same pricing inputs as before, buying a put with a strike 
of USD 400 and selling a call option with a strike of USD 470.82 will return a zero net 
premium. The effect of this structure is suggested in its name: it fixes the maximum and 
minimum price for the sale of the production. If the price of gold is less than USD 400, the 
producer exercises the put option and buys the gold at the strike price USD 400. If the price 
of gold appreciates sharply to, say, USD 480, the call options will be exercised against the 
producer, who will have to deliver the gold at a price equal to the strike (USD 470.82). 
Between the two strikes, neither option is exercised and the producer simply sells the gold 
in the open market. 

Another strategy that is sometimes used is the sale of out-of-the-money call options while 
holding an equal amount of gold — a strategy sometimes referred to as a “covered call”. 
This technique that can be used for enhancing returns and is analysed below in relation to 
the strategies employed by central banks. 


3.4.2 Central Bank strategies 
Yield enhancement 


In recent years some governments have decided to sell off part of their gold holdings as the 
yield that can be earned by lending it out is less than that for simple US dollar deposits. 
Despite this, central banks still have considerable holdings of the metal and on a day-to-day 
basis may seek to earn a return on the holdings by either leasing a portion of them to the 
market or executing a variety of strategies to enhance the yield. For those central banks 
actively involved in the lending market, it is not uncommon for them to benchmark, their 
lending performance. As with any benchmark the policy could be aimed at either matching 
or exceeding a given target. 

In addition to managing a country’s gold reserves, the central bank may play a variety 
of other roles. For example, the Bank of England acts as a custodian of physical gold for 
either other central banks or a number of commercial banks that are active in the market. 
The bank is also prepared to accept gold deposits from other central banks and lend them 
on in the Bank of England’s own name. However, it makes a charge for this service due 
to the credit risk it is absorbing. The amount of gold lent in the market by the Bank of 
England has varied between 45 tonnes to well in excess of 100 tonnes (Young, 2003). 


Cash markets 


One of the simplest ways in which a central bank can earn income from its gold holdings is 
through a straightforward gold deposit. This would simply involve the transfer of ownership 
of the gold to the leasing institution. The central bank will then earn interest at the current 
market rate. For example, a 1-month (31-day) deposit of 30,000 ounces based on a lease 
rate of 0.07% and a spot price of USD 425.40 would earn the central bank USD 769.27 
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(30, 000 x 0.07% x 31/360 x USD 425.40 = USD 769.27). This interest can be paid in 
either gold ounces or cash. 

An alternative mechanism is the gold swap. As the name suggests, the central bank 
temporarily exchanges its physical holdings of gold for cash (typically US dollars). This deal 
would involve the sale of gold for spot value with a simultaneous agreement to repurchase 
it at a forward date. The amount of gold that is traded is the same for both legs of the 
transaction, but with different spot and forward prices. Although this may seem like a loan 
it is actually a sale and repurchase, with title to the gold passing from the selling institution. 
The deal maturities do not need to conform to the spot/forward example made here. It would 
also be possible to negotiate a deal where the first leg starts at a forward date and the second 
leg is completed at a date further forward in time (a forward/forward deal). 

The motivation for the central bank is that it has obtained USD cash, which it is now 
free to invest for the duration of the transaction. If the forward price of the gold is above 
the spot price (i.e. the market is in contango) the central bank will have to repay a higher 
dollar amount than was originally borrowed. However, since the difference between the spot 
and forward price is driven by USD LIBOR less the lease rate, the bank has effectively 
borrowed the dollars at a rate lower than an unsecured money market deposit. 

The following example illustrates the concept in greater detail. Let us assume that the 
following conditions exist: 


Spot price USD 425.40 

Deal size 200,000 ounces 

3-month contango 3.04286% (also referred to as the “swap 
rate” in this instance) 

3-month LIBOR 3.13% 

Days in period 92 


As part of the first leg the bank sells 200,000 ounces to an investment bank and receives 
back the USD equivalent at the spot price (USD 425.40 x 200,000 = USD 85,080,000). 
Title of the gold passes to the investment bank but the terms of the deal require that bank 
to repurchase the metal in 3 months’ time. During this time period the central bank may 
invest the USD proceeds and earn LIBOR. At the maturity of the deal the same amount 
of gold is returned to the central bank, which must repay the USD at the forward rate that 
prevailed at the outset of the transaction. This forward rate is calculated in the same manner 
as illustrated earlier, but an alternative formula is: 


a Days in swap period 

Spot price x | 1 + { Swap rate x ————_ 
360 

Using the market data presented, this formula returns a value of USD 428.71, and from this 

we can see that the central bank borrows USD 425.40 for 92 days and repays USD 428.71, 

representing a cost of 3.04286%. This cost is below the current 3-month LIBOR rate of 


3.13%. 


Forwards 


If a central bank is running a large lending book, it will be exposed to downward movements 
in the lease rate. It may be possible to hedge this exposure using forward rate agreements 
or lease rate swaps. 
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Forward Rate Agreements 


A forward rate agreement (FRA) is a contract for difference where two entities agree to 
exchange cashflows based on a fixed lease rate that was agreed at the outset and an actual 
lease rate that occurs at a pre-agreed date in the future. The fixed lease rate that is set at the 
start of the transaction is a forward lease rate, while the rate against which the transaction 
is settled is a floating rate benchmark lease rate (i.e. the LIBOR minus GOFO rate on a 
particular date). 

A forward lease rate is a rate of interest that applies to a period that starts and ends in 
the future but whose value is known today. Assume that a lender wishes to deposit gold for 
12 months. He could: 


e deposit the gold for a 12-month period at, say, 1.50% p.a.; 
e deposit the gold for 6 months at, say, 1.00% p.a. and then rollover the loan for another 
6 months at the 6-month rate that prevails at the time. 


Most people’s reaction is that the decision depends on the lender’s view of where 6-month 
rates will be in 6 months’ time. However, at the initial trade date the value of the two 
investment choices must be identical. If one investment were superior, demand and supply 
would erode the advantage over time. For the two choices to be identical, the 6-month rate 
in 6 months’ time must be approximately 2% p.a. (ignoring compounding). But what exactly 
is this rate that we have just derived? It is certainly not the actual 6-month rate that will 
apply for the period; that will only be known in 6 months’ time. It is perhaps most accurate 
to think of it as a breakeven rate — the rate that equalises the return on both strategies. It is 
also the forward rate — a rate of interest whose value is known today but applies to a future 
time period. In some financial markets (e.g. interest rates) traders use it as the “best guess” 
as to where actual spot rates will be in the future. To illustrate this anecdotally, the author 
recalls a discussion with an interest rate derivatives trader concerning the methodology he 
applied to quoting forward interest rates. The trader simply took a view as to where the 
central bank base rate would be at a particular time in the future, and added a few basis 
points to reflect credit risk. Very clearly this was an example of using FRAs to speculate 
on the future spot level. 

To derive the implied forward rate (more commonly referred to as the “forward rate”) 
from a pair of spot starting lease rates, the required formula is: 


[1 + Lease ratejong X (DaySjong / 360) | 360 
A A x ——_—_— 
[1 + Lease rateshort X (DaYSshort/360)] DaySiong — DaySghort 


where Lease ratejong = lease rate to longest maturity date 
Lease rateshor = lease rate to shortest maturity date 
DaySjong = number of days to longest maturity date 


Days,yo,, = number of days to shortest maturity date. 


Returning to the FRA example, if the observed 3-month lease rate is 0.08714% and the 
6-month lease rate is 0.11571%, the theoretical value for the implied forward lease rate 
for the period 3 to 6 months is 0.144456% (assuming 92 days for the 3-month period and 
183 days for the 6-month period). However, it should be noted that this is not a market 
observed forward lease rate but is simply derived using the formula presented above. The 
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actual market price of the FRA is what someone is willing to pay for the deal. It will, 
however, be fairly close to this theoretical or “fair” value. 
FRAs are quoted on a bid—offer basis: 


Bid Offer 

0.12% 0.16% 

Buy FRA Sell FRA 

Pay fixed rate Receive fixed rate 


Receive floating Pay floating 


The floating rate is defined as the actual lease rate that prevails at the settlement of the 
contract (i.e. the LIBOR minus GOFO rate). 

If a central bank is a net lender of gold to the market, it will have an exposure to a fall 
in lease rates. In this case it will choose to become a seller of an FRA. By selling the FRA 
it will receive the pre-agreed fixed lease rate and pay the actual lease rate that occurs when 
the forward period is reached. Let us assume that the central bank wishes to lock in the 
3-month lease rate in 3 months’ time. It sells a “3 x 6” FRA at a fixed rate of 0.144456% 
on a notional of 100,000 ounces and a spot gold price of USD 425.40. When describing 
the type of FRA (“3 x 6”), the first number relates to the start of the forward period, and the 
second to the final maturity date, with the difference between the two dates representing the 
tenor of the transaction. 

As the FRA is traded with spot value, it will become effective 2 days after the transaction 
date. The next important date is 2 days before the start of the period to which the forward 
rate applies. This is referred to as the “fixing date” and is the date when the cashflows to 
be exchanged are actually quantified. At this point the actual lease rate that will apply for 
the next 3 months is agreed between the two entities. The central bank will also arrange for 
its deposit to become effective from the same date. Two days (“settlement date”) later both 
counterparties will actually settle the cashflows due under the FRA. This seems strange 
since the cashflows relating to the underlying lease transaction will not materialise until 
the end of the 3-month period. This would suggest that one of the parties is receiving an 
advantage by receiving cashflows 3 months before they are due. To take account of the time 
value of money, the FRA settlement amount is present valued. The discount rate is LIBOR 
minus the GOFO rate of the same maturity against which the contract is settled. The final 
maturity date in 3-months’ time does not involve any movement of cash under the FRA, 
which effectively terminated on the settlement date. At this date only the underlying leasing 
transaction matures. Like the majority of derivatives, FRAs are transacted on a notional 
basis, so there is no initial exchange of physical gold. 

To illustrate the example let us assume that 3 months after the trade date interest rates 
have drifted down and the 3-month LIBOR minus GOFO rate fixes at 0.05%. The settlement 
amount on the FRA is calculated as: 


(+0.144456% — 0.05%) x 100,000 x (91/360) 
(1 + 0.05% x (91/360)) 


= 23.87 ounces 


If the base price for the transaction was USD 425.40, then the amount due to the central 
bank is USD 10,155.69. Payment is made to the central bank, as the rate it had agreed to 
receive (0.144456%) was greater than the rate it had agreed to pay (0.05%). 
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What is the net impact of the FRA? Underlying this transaction is a regular 3-month gold 
deposit, so if the gold had been lent out for 3 months at 0.05%, the income on this would be 
12.63 ounces, which at a rate of USD 425.40 would give interest of USD 5,376.58. If one 
combines this with the undiscounted proceeds of the FRA (USD 10,157.01) and expresses 
this as a percentage per annum of the amount lent (100,000 ounces at USD 425.40 per 
ounce) we would have a return of: 


USD 15,533.68/USD 42,540,000 x (360/91) = 0.144456% 


which, of course, is equal to the original fixed lease rate agreed on the FRA. 


Lease rate swaps 


A similar alternative to the forward rate agreement is a lease rate swap. The swap is an 
exchange of cashflows, fixed for floating, based on an agreed notional amount (expressed 
in ounces) and with a maturity of greater than one year. Cashflows are exchanged on a 
regular basis with the exact payment frequency being negotiated between the two entities. 
Typically the cashflows would be exchanged every 3 months and where the payment dates 
coincide, there would be a net settlement. The floating rate is again based on the LIBOR 
minus GOFO rate (e.g. the lease rate) that prevails at the start of each period. The single 
fixed rate can be thought of as a form of weighted average of the expected lease rates that 
will apply over the course of the transaction. 

Swaps are quoted on a bid—offer spread basis, in the same fashion as the FRA. However, 
participants may say they are either paying fixed/buying the swap or receiving fixed/selling 
the swap. The use of the terms buy and sell are somewhat unclear but should be applied in 
relation to the floating side. That is, if I buy a swap I am buying a stream of floating lease 
rates for which the cost is a single fixed lease rate. 

How, therefore, could a lease rate swap be used by a central bank to manage its gold 
lending programme? We will use the same rates quoted earlier for value 11 April 2005. 
These rates are used in the swap-pricing example developed in Chapter 1 but are also 
reproduced in Table 3.4. The LIBOR/swap rates represent zero coupon interbank deposit 
rates with maturities to one year and par swap rates thereafter. The cash lease rates are all 
zero coupon in style. 


Table 3.4 Market rates for value 11 April 2005 


Time period LIBOR/swap rates Cash lease rates 
0.25 3.13% 0.09% 
0.50 3.39% 0.12% 
0.75 3.60% 0.16% 
1.00 3.79% 0.19% 

1.25 3.89% 0.21% 
1.50 3.98% 0.22% 
1.75 4.07% 0.24% 
2.00 4.09% 0.25% 


Source: Barclays Capital. 
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Figure 3.8 Lease rate swap 


In Chapter 1, the fair value of a 2-year gold lease rate swap was calculated to be 0.2497%. 
Let us say that the central bank is seeking to enhance yield and has a 2-year time frame in 
mind. We will consider three options: 


e Lend gold for 2 years at a zero coupon lease rate of 0.25%. 

e Lease the metal on a rolling 3-month basis. 

e Lend gold for 2 years at the same zero coupon rate as above and simultaneously enter 
into a gold lease rate swap, paying 0.2497% fixed, on a quarterly basis to receive the 
3-month lease rate with the same frequency. 


If the central bank felt that lease rates were going stay low for the maturity of the trans- 
action, the simple zero coupon lease deposit may be appropriate. With the swap, the net 
cashflows in each period would involve a receipt of the 3-month lease rate plus the difference 
between the fixed rate the central banks receive on the cash lease (0.25%) and what they 
must pay on the swap (0.2497%). These cashflows are illustrated in Figure 3.8. 

The net income received is therefore the 3-month lease rate plus 0.0003%. Although 
this return is only slightly greater than the 3-month lease rate, the swap may be more 
advantageous depending on the chosen maturity and the shape of the forward curve. We 
showed in Chapter | that the fixed rate on the swap could be thought of as the weighted 
average of the future expected lease rates; so if the central bank felt that, on average, the 
3-month lease rates were going to rise higher than the implied forward curve used to derive 
the fixed rate, then paying fixed on the swap would be a more appropriate strategy. 


Option strategies 


Although the Central Bank Agreements indicated that the use of options would not be 
expanded, it does not necessarily follow that this implies no usage of the product. It should 
be remembered that some of the signatories were holding positions in options and the 
agreement does not cover all of the world’s central banks. Two common methods of using 
options involve either the sale of calls or the purchase of puts. The use of put options 
to provide downside price protection was analysed in section 3.4.1, which focused on the 
applications of options for producers. 

The sale of a call option while holding a position in the underlying asset is commonly 
referred to as a covered call strategy. The sale of the call option will require the seller to 
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deliver the underlying metal if exercised. If the call is not exercised the central bank will 
simply collect the premium and enjoy an enhanced return. A common misconception is 
that selling options while holding the underlying asset is risk free. A simple example will 
demonstrate that this is not the case. 

Assume that the central bank decides to sell a 12-month call option based on a portion of 
its physical holdings. We will assume that the current spot price is USD 424.40 per ounce, 
the 12-month forward price is USD 440.68 and the implied volatility is 20%. Using a simple 
option-pricing model, the premium on an OTM European style option with a strike at USD 
450 is USD 30 per ounce. Figure 3.9 illustrates the concept with the analysis on a per ounce 
basis. The vertical axis is defined as the value of the overall position in USD, while the 
horizontal axis represents the current spot price of gold. The physical holding of gold is 
shown as a 45-degree line bisecting the horizontal axis at the current spot rate. This position 
suggests that as the spot price of gold rises, so does the value of the underlying holding. 
The sale of the call option is shown with an “at expiry” payoff, with the net position of 
the two transactions highlighted in bold. As the price of gold falls in the spot market, the 
value of the position declines but the loss is offset by the income received on the option. 
Although the premium provides a cushion for losses on the underlying holding, the overall 
position will show a loss. 

If the price of gold were to fall, the overall position starts to lose money beyond a spot 
price of USD 394.40, so it is clearly not risk free. This is the point where the cushion of the 
USD 30 received as a premium is eroded. However, the central bank is still in a relatively 
better position than simply holding the metal. 

The maximum value of the position is realised at a spot price equal to or greater than 
the strike of the sold call option. Beyond this position the central bank loses on the call but 
profits from the increased value of the underlying position. The net effect is that the profits 
are maximised beyond this point. If the call is exercised against the central bank, the bank 
does not need to deliver the metal and can choose to settle its obligations in cash. 


Position value 


USD Physical 
480.00 holding 
position 
USD 
454.40 
Spot gold price 

USD ee 
424.40 

USD USD 

424.40 450.00 

Sold call 


option 


Figure 3.9 Covered call strategy 
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Figure 3.9 shows that beyond USD 480 the returns from holding the physical gold would 
exceed that of the combined strategy. So when considering the appropriateness of the strategy 
the central bank must believe that the price of gold will only rise by a relatively small 
amount. However, for central banks it could be argued that they would be happier to see 
the price go down — they have no intention of selling the gold and would be very happy to 
extract some value from their holdings. 


